A 56-year-old man with gastroesophageal reflux disease had severe but transient palpitations during swallowing with every meal. He continued to have symptoms despite cessation of alcohol and caffeine consumption. Although he was occasionally able to reproduce his symptoms with dry swallowing, they were more prominent after swallowing solid food or carbonated beverages. He reported no palpitations unrelated to deglutition. A 24-hour Holter monitor revealed numerous runs of atrial tachycardia (AT) during meals with varying atrial cycle lengths between 320 -500 ms (Figure 1 ). An echocardiogram was normal.
A 56-year-old man with gastroesophageal reflux disease had severe but transient palpitations during swallowing with every meal. He continued to have symptoms despite cessation of alcohol and caffeine consumption. Although he was occasionally able to reproduce his symptoms with dry swallowing, they were more prominent after swallowing solid food or carbonated beverages. He reported no palpitations unrelated to deglutition. A 24-hour Holter monitor revealed numerous runs of atrial tachycardia (AT) during meals with varying atrial cycle lengths between 320 -500 ms ( Figure 1 ). An echocardiogram was normal.
He was initially placed on ␤-blockers, which had minimal therapeutic effect and were not tolerated due to fatigue. He was then placed on flecainide, which reduced but did not abolish the arrhythmias. Because of his daily symptoms despite antiarrhythmic medications, he underwent an invasive electrophysiology study. During electrophysiology study, an AT with varying cycle lengths between 300 -510 ms was reproducibly induced with swallowing and was found to arise from the left atrium. A circular mapping catheter was placed in the right superior pulmonary vein (Figure 2 ). During direct intracardiac echocardiographic visualization of the esophagus, AT was induced during swallowing of a carbonated beverage and was coincident with early electric activation from the circular mapping catheter (online-only Data Supplement Video, Figure 3A and 3B, and Figure 4 ). The esophagus was noted to course close to the right pulmonary veins ( Figure 5 ). The right superior pulmonary vein was circumferentially isolated with radiofrequency ablation ( Figure  5 ), confirmed by pulmonary vein entrance and exit block. No vagal response was elicited during right superior pulmonary vein isolation.
After ablation, the right superior pulmonary vein remained quiescent during deglutition and no atrial arrhythmias were inducible with swallowing or programmed stimulation. After more than 12 months of follow-up, the patient remains completely free of palpitations during swallowing. A follow-up 24-hour Holter monitor revealed sinus rhythm with no atrial premature contractions or AT.
Discussion
Deglutition-induced AT is rare, with a reported prevalence of 0.6% among patients presenting with paroxysmal atrial arrhythmias. The arrhythmia occurs most often in men without structural heart disease. 1 Our case illustrates the utility of intracardiac echocardiography in elucidating the temporal sequence and mechanism of deglutition-induced AT. Our patient swallowed a carbonated beverage to enhance visualization of the esophageal lumen. We found that AT was reproducibly induced after the liquid had reached the esophagus at the level of the left atrium but before the onset of esophageal distension by secondary peristalsis. Several mechanisms for deglutition-induced AT have been proposed, which include induction of vasovagal and adrenergic reflexes by the esophagus and mechanical stimulation of the left atrium by a distended esophagus. 1 The former hypothesis is supported in our case because AT was initiated in our patient during primary peristalsis before the occurrence of esophageal distension. Primary peristalsis is mediated by centrally activated firing of vagal efferent fibers 2 ; activation of vagal reflexes may in turn lead to pulmonary vein firing. 3 A prior study using esophageal balloon dilation that showed that direct mechanical stimulation of the left atrium did not consistently result in induction of atrial arrhythmias. 4 Medical therapy with agents such as ␤-blockers, calcium channel blockers, and antiarrhythmic drugs can be used for debilitating symptoms of deglutition-induced AT but may have limited efficacy. Alternatively, catheter ablation of the arrhythmogenic source, presumably the right superior vein due to vagally mediated AT in our study, can offer a curative therapy. 2, 4 Disclosures None. Surface ECG leads I, aVF, and V 1 and intracardiac electrograms from the right atrium, His bundle, coronary sinus (CS), and circular mapping catheter (CMC) positioned at the ostium of the RSPV are displayed. At baseline during sinus rhythm, far-field atrial potentials (A) followed by PV potentials (PV) are seen in the CMC recordings. During deglutition-induced AT (third to fifth beats with asterisk), earliest electric activation is noted in the RSPV CMC recordings (arrows) with PV potentials (PV) preceding far-field atrial potentials (A). Earliest PV activation was noted by the distal poles (3-4 and 5-6) of the CMC. Note that surface p-wave morphology during AT is identical to that seen in Figure 3 and the online-only Data Supplement Video. RA indicates right atrium; sup, superior; inf, inferior; p, proximal; and d, distal. . Electroanatomic map demonstrating anatomy of the left atrium (LA) and pulmonary veins in relation to the esophagus (pink color) in the posteroanterior (PA) view. The esophageal contour was generated by intracardiac echocardiography and imported into the electroanatomic map using the CARTO Sound system (Biosense Webster, Diamond Bar, CA). The right superior pulmonary vein (RSPV) was circumferentially isolated with radiofrequency ablation (red spheres).
